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(54) Receiver device and receiving channel setting method 



(57) Receiver device in which the receiving channel 
can be changed over to another, comprises an RF unit 
(2) which receives a plurality of channel frequency sig- 
nals, a frequency conversion unit (3), an intermediate 
frequency amplifier (4) and an FM detection unit (5), a 
signal intensity detection unit (7) which, when the mode 
for setting the receiving channel is set, scans the chan- 
nel frequencies to detect the signal intensities of the 
received signals in the respective channels and an A/D 
converter (8), a RAM (62) which successively stores 
therein the signal intensities in the respective channels, 
and a CPU (63) which sets the receiving channels on 



the basis of the signal intensities stored, detects the 
channel information contained in the received signals, 
and sets, when the detected channel information is the 
channel information of the desired channel, the channel 
of the channel information as the receiving channel for 
ordinary communications. Thus, the speed at which the 
change of the receiving channel and the registration 
process are established when the user is moving across 
service areas is enhanced to eliminate the feeling of 
uneasiness of the user and to shorten the length of time 
during which the user can receive no paging service. 
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Description 

The present invention relates to a receiver device 
such as. a paging receiver or the like utilizing, for 
instance, a multi-area roaming service in paging serv- 
ices and a receiving channel setting method used there- 
for. 

This application is based on Japanese Patent Appli- 
cation No.9-1 32384, filed May 22, 1997 and Japanese 
Patent Application No.9-1 54870, filed June 12. 1997, 
the content of which is incorporated herein by refer- 
ence. 

Generally, paging receivers are becoming widely 
popular even among youths, and recently, in paging 
systems represented by the high-grade radio paging 
system (RCR STD-43 Standard), the service areas in 
the whole country are covered by 36 channel frequen- 
cies, whereby the so-called multi-area roaming service 
is started according to which it is possible for a user to 
receive a message addressed to the user wherever the 
user may be. 

FIG. 26 shows the format of the transmitting data in 
this high-grade paging system, wherein data divided by 
cycle numbers "No. 0" - "No. 14" is transmitted in one 
hour, and further, in each of the cycles, 128 frames 
numbered as "No. 0** - "No. 127" are transmitted. 

The respective frames, which each correspond to 
1 .875 [sec], are each comprised of a first synchronizing 
portion S1, a frame information Fl, a second synchro- 
nizing portion S2, a block information Bl, an address 
field AF, a vector field VF ( a message field MF and an 
idle block IB in this order. 

In the frame information Fl, there is contained a 
cycle number, a frame number, a roaming network bit 
RNB. The cycle number and the frame number indicate 
that the frame is included in which frame and cycle. The 
roaming network bit is an identification bit indicating 
whether or not the channel has a roaming service. If the 
roaming network bit is "1", it indicates that the channel 
has a roaming service. 

If where the paging service company provides a 
multi-area roaming service, a network identifier NID is 
set in the address field AF in every 8 frames. State 
another way, the N ID is set in the frame number which is 
a modulo 8 of (M + N + C ). Here, M is a modulo 8 of an 
integer part of a division of channel frequency by chan- 
nel interval, N is a modulo 8 of the network address, and 
C is the cycle number, if the user changes the service 
area to a new one, the user receives the NID of the area 
in which he wants to receive a message, whereby the 
receiver is adjusted to the channel frequency to which 
this NID is set, and then, he or she transmits to the 
exchange for this service area, by the use of the nearest 
telephone set or the like, the service code of the multi- 
area roaming service, the password previously deter- 
mined through the exchange in this service area, and 
the area No. of the area in which the service is to be 
received. Thus, the registration of the service area is fin- 



ished. 

In the transmitting data format of the multi-area 
roaming service, a local identifier LID is set separately 
from the NID; it is set in one of the second to fourth code 

5 words of the block information Bl in every frame. 

FIG. 27 shows the data format of the first code word 
of the block information Bl which comprises check bits x 
(4 bits), a word number p (4 bits) of the priority address 
of the address field AF, a termination word § (2 bits) of 

10 the block information Bl. a start word v (6 bits) of the 
vector field VF, a frame continuation flag d (2 bits), a var- 
iable receiving cycle value m (3 bits), and check bits (1 1 
bits) including an even parity. 

On the other hand, FIG. 28 shows the data format 

75 of the second to fourth code words of the block informa- 
tion Bl, which comprises check bits x (4 bits), a format 
type f (3 bits), data s (14 bits), and check bits (1 1 bits) 
including an even parity. 

If the value of the format type f is "11 1", SSID1 com- 

20 prising a local channel identifier LID (9 bits) and a cov- 
erage zone (5 bits) are set in the data s as shown in 
FIG. 29. If the value of the format type f is "000", SSID2 
consisting of a country identification code (10 bits) and 
a roaming traffic flag (4 bits) are set in the data s. 

25 The SSID1 and SSID2 are both set as a pair in the 
block information Bl, and, as for the LID thereof, the 
same one is set if a plurality of receiving channels are 
used in one service area. 

However, if the change of the service area and the 

30 area registration are performed in a paging service in 
which the multi-area roaming service is provided by the 
use of such data formats as mentioned above, the user 
receiver terminal sweeps the respective channels until 
the NID is detected, in accordance with the scan list of 

35 the channel frequency to be received, which has been 
previously set as ID information, without regard to envi- 
ronmental circumstances such as "the radio waves of 
what channel frequencies are arriving around him" and 
"whether the data of the desired bit rate can be 

40 received". As a result, there is caused the inconven- 
ience that a very long time such as, more than one 
minute is spent for the setting of the receiving channel, 
during which period the user always feels uneasy, won- 
dering if he can receive the paging service in the partic- 

45 ular service area. 

Accordingly, it is an object of the present invention 
to provide a receiver device and a receiving channel 
setting method in which the receiving-channel changing 
process and the registration process to be performed 

so when the user is moving through service areas can be 
finished in a shorter time to eliminate the feeling of 
uneasiness of the user and to shorten as much as pos- 
sible the period of time when the user cannot receive 
the paging service. 

55 The above object can be achieved by the following 
receiver device and receiving channel setting method. 

According to a first aspect of the present invention, 
there is provided a receiver device capable of changing 
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a receiving channel, comprising receiving means for 
receiving a plurality of channel signals; setting means 
for setting a change mode in which receiving channels 
of the receiving means are changed; channel detection 
means which, when the change mode is set by the set- 5 
ting means, successively scans the receiving channels 
of the receiving means to detect candidate channels in 
which a signal bit rate is a desired bit rate; memory 
means tor storing the candidate channels detected by 
the channel detection means; channel information 10 
detection means which selects some of the candidate 
channels stored in the memory means based on a pre- 
determined priority and detects channel information 
included in a received signal of the selected channels; 
and received channel setting means which, when the is 
channel information detected by the channel informa- 
tion detection means is channel information of a desired 
channel, sets the channel including the channel infor- 
mation of the desired channel as the received channel. 

According to a second aspect of the present inven- 20 
tion, there is provided the receiver device according to 
the first aspect, which further comprises signal intensity 
detection means for detecting signal intensities of the 
channels, and in which the received channel setting 
means sets the received channel in consideration with 25 
the detected signal intensities. 

According to a third aspect of the present invention, 
there is provided the receiver device according to the 
aspect 2, in which the memory means stores the chan- 
nel information detected by the channel information 30 
detection means and the signal intensities detected by 
the signal intensity detection means in association with 
each other. 

According to a fourth aspect of the present inven- 
tion, there is provided the receiver device according to 35 
one of the first to third aspects, in which the channel 
information is transmitted at a predetermined interval, 
which further comprises means for detecting which 
channel transmits the channel information earliest, and 
in which the channel information detection means sets a 40 
channel in which the channel information is detected 
based on the detection result of the detecting means. 

According to a fifth aspect of the present invention, 
there is provided the receiver device according to one of 
the first to third aspects, in which the channel informa- 45 
tion includes a first channel information which is trans- 
mitted at a predetermined frame interval and a second 
channel information which is transmitted in every frame, 
and which further comprises channel information mem- 
ory means for storing the first channel information and so 
the second channel information, which are detected by 
the channel information detection means, by associat- 
ing the first and second channel information with the 
channels; determining means which, when the second 
channel information is detected by the channel informa- 55 
tion detection means, determines whether or not the 
second channel information is identical with the second 
channel information stored together with the first chan- 



nel information in the channel information memory 
means; instruction means which, if it is determined by 
the determining means that the second channel infor- 
mation are identical with each other, instructs whether 
or not the second channel information is the channel 
information of the desired channel; and control means 
which, if it is instructed, by the instruction means, that 
the second channel information is the channel informa- 
tion of the desired channel, controls the deceived chan- 
nel setting means so as to set, as the received channel, 
the channel in which the second channel information is 
contained. 

According to a sixth aspect of the present invention, 
there is provided the receiver device according to one of 
the first to fifth aspects, further comprising display 
means for displaying the channel information detected 
by the channel information detection means. 

According to a seventh aspect of the present inven- 
tion, there is provided a receiving channel setting 
method comprising the following steps of scanning a 
plurality of frequency signals and storing a plurality of 
predetermined bit rate frequency signals as receivable . 
signals; selecting, from among the plurality of signals 
stored at the scanning and storing step, signals based 
on a predetermined order to demodulate the selected 
signals and detecting channel information in the demod- 
ulated signals; and setting, when the channel informa- 
tion detected by the selecting and detecting step is 
desired channel information, the frequency of the signal 
including the channel information of the desired channel 
as the received channel. 

According to an eighth aspect of the present inven- 
tion, there is provided the method according to the sev- 
enth, in which the predetermined order is a descending 
order of the signal intensities. 

According to a ninth aspect of the present inven- 
tion, there is provided the method according to the sev- 
enth, in which the predetermined order is an order in 
which the channel transmitting the channel information 
earliest has a higher priority. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a diagram showing how the service areas 
according to a first embodiment of the present 
invention are arranged adjacent to one another; 
FIG. 2 is a block diagram showing the circuit 
arrangement of the paging receiver according to 
the first embodiment; 

FIG. 3 is a diagram showing the constitution of the 
receiving state setting area of the RAM shown in 
FIG. 2; 

FIG. 4 is a diagram showing the constitution of the 
memory area of the ID-ROM shown in FIG. 2; 
FIG. 5 is a diagram showing the memory contents 
of the channel memory shown in FIG. 4; 
FIG. 6 is a diagram showing the items of memory 
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contents of the list memory shown in FIG. 2; 
FIG. 7 is a flowchart showing the contents of the 
roaming process according to the first embodiment; 
FIG. 8 is a diagram showing the memory contents 
of the receiving state setting area of the RAM s 
according to the first embodiment; 
FIG. 9 is a flowchart showing in detail the process 
of step A8 shown in FIG. 7; 
FIG. 10 is a flowchart showing in detail the process 
of step A8 shown in FIG. 7; 10 
FIG. 11 is a diagram showing the list memory 
according to the first embodiment; 
FIG. 12 is a diagram showing the display during the 
operation according to the first embodiment; 
FIG. 13 is a flowchart showing the roaming process is 
according to a second embodiment; 
FIG. 1 4 is a diagram showing how the service areas 
according to a third embodiment are located adja- 
cent to one another; 

FIG. 1 5 is a diagram showing the channel memory 20 

according to the third embodiment; 

FIG. 16 is a diagram showing the receiving state 

setting area of the RAM according to the third 

embodiment; 

FIG. 17 is a diagram showing the list memory 25 
according to the third embodiment; 
FIG. 18 is a flowchart showing in detail the process 
according to the third embodiment; 
FIG. 19 is a flowchart showing in detail the process 
according to the third embodiment; 30 
FIG. 20 is a diagram showing the list memory 
according to the third embodiment; 
FIG. 21 is a diagram showing the list memory 
according to the third embodiment; 
FIG. 22 is a diagram showing the list memory 35 
according to the third embodiment; 
FIG. 23 is a diagram showing the display during 
operation according to the third embodiment; 
FIG. 24 is a diagram showing the display during 
operation according to the third embodiment 
FIG. 25 is a diagram showing the display during 
operation according to the third embodiment; 
FIG. 26 is a diagram showing the format of the 
transmitting data in the high-grade radio paging 
system; 45 
FIG. 27 is a diagram showing the data format of the 
first code word of the block information Bl shown in 
FIG. 26; 

FIG. 28 is a diagram showing the data format of the 
second to eighth code words of the block informa- so 
tion Bl shown in FIG. 26; 

FIG. 29 is a diagram showing the data format if the 
format type shown in FIG. 28 is "1 11" (SS1D1); and 
FIG. 30 is a diagram showing the data format if the 
format type shown in FIG. 28 is "000" (SSID2). 55 

A preferred embodiment of a receiver device 
according to the present invention will now be described 



6 

with reference to the accompanying drawings. 
First Embodiment 

A first embodiment in which the present invention is 
applied to a paging receiver 100 which utilizes the pag- 
ing service by a high-grade paging system will now be 
described with reference to the drawings. 

FIG. 1 shows a service area B in which the paging 
receiver 100 is located at present and service areas A, 
C, D and E located adjacent thereto. In the service 
areas A, C, D and E, the same NID capable of reaching 
even the paging receiver 100 is transmitted. Frequen- 
cies F5, F4, F6, F7 and F8 are the channel frequencies 
for transmitting the NID. For example, in the area A, the 
channel frequency at which the NID1 is transmitted is 
F4, and in the area B, the channel frequency at which 
the N1D1 is transmitted is F5. The paging receiver 100 
performs a process for setting the channel in the receiv- 
able service area. 

FIG. 2 shows the circuit arrangement of the above- 
mentioned paging receiver 100. The radio signal for 
calling this paging receiver 100 conforms to the high- 
grade radio paging system and is received by an 
antenna 1 and sent to an RF unit 2, In the RF unit 2, the 
radio frequency signal received by the antenna 1 is suit- 
ably amplified in accordance with an AGC signal (to be 
described later) and sent out to a frequency conversion 
unit 3. 

The frequency conversion unit 3 mixes the received 
radio frequency signal and a local oscillation signal out- 
put from a PLL synthesizer 1 0 to thereby obtain an inter- 
mediate frequency (IF) signal. The IF signal is amplified 
through an intermecfiate frequency amplifier (IF-AMP) 4 
and, thereafter, output to an FM detection unit 5 and a 
signal intensity detection unit 7. 

The FM detection unit 5 detects and demodulates 
the intermediate frequency signal, which has been sent 
over through the intermediate frequency amplifier 4, into 
a binary or four-value digital data and transmits it to a 
decoder 61 in a control unit 6. 

The decoder 61 performs a frame synchronization, 
on the basis of the control by a CPU 63 in the control 
unit 6, upon turn-on of the power supply. After the estab- 
lishment of the synchronization, the decoder 61 is inter- 
mittently driven so as to receive only the receiver's own 
frame on the basis of the frame No. data of this frame 
and the control signal from the CPU 63 which has taken 
in this receiver's own frame No. data set to this receiver 
100 and fixedly stored in an ID-ROM 64 previously. 

The decoder 61 converts the signal of the frame 
coincident with this receiver's own frame which is 
demodulated in the FM detection unit 5 into an eight-bit 
parallel data and transmits the converted data to the 
CPU 63. When, from the CPU 63. a signal representa- 
tive of the decision that the address data in the demod- 
ulated address field coincides with the address data of 
the ID code set in the ID-ROM 64 is received, the data 
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of one frame received subsequently is transmitted to the 
CPU 63. 

T^e CPU 63 controls the operation of this receiver 
as a vrole. The CPU 63 transmits a switching signal to 
the switch 9, makes the PLL synthesizer 10 output the s 
local oscillation frequency signal, and makes the infor- 
mation received by this receiver, the area information at 
the time of roaming process (to be described later), etc. 
be displayed in a display unit 11, and further, receives 
the signal from a key input unit 12 which sets the 10 
received channel frequency when the user moves 
across service areas. 

The signal intensity detection unit 7 detects the sig- 
nal intensity of the intermediate frequency signal sent 
from the intermediate frequency amplifier 4 and trans- is 
mits an RSSI signal, as the detection result, which RSSI 
signal has a voltage corresponding to the signal inten- 
sity, to an A/D conversion unit 8 and the switch 9. 

The A/D conversion unit 8 digital izes, in accordance 
with a predetermined sampling frequency and a prede- so 
termined quantization bit number, the RSSI signal sent 
from the signal intensity detection unit 7 and transmits it 
to the CPU 63 in the control unit 6. 

The switch 9 is controlled by the switching signal 
fed from the CPU 63 in the control unit 6 to control the 25 
feeding of the RSSI signal from the signal intensity 
detection unit 7 to the RF unit 2 as AGC signal. 

The control unit 6 comprises a RAM 62 and a list 
memory 55 composed of a RAM other than the RAM 62 
in addition to the decoder 61, the CPU 63 and the ID- 30 
ROM 64. The RAM 62 has a message store area for 
storing the received message, a work area for temporar- 
ily storing the control data of the CPU 63 etc. and a 
receiving state setting area for storing a receiving state 
corresponding to a channel number previously set when 35 
a roaming process is performed, 

FIG. 3 shows the constitution of the receiving state 
setting area of the RAM 62. The area stores bit rate 
detection results ("OKTNG") and signal intensity detec- 
tion results (dB jim) corresponding to the channel fre- 40 
que Kies n which can be received in the multi-area 
roaming service. For example, n stands for 36. 

FIQ. 6 shows the items of the list memory 65 which 
stores therein the iist formed in such a manner that, 
from the bit rates and the signal intensities of the 36 45 
channel frequencies stored in the receiving state setting 
area of the RAM 62, those channel frequencies of which 
have the bit rate detection results are "OK", that is, their 
bit rates being the bit rates used in the high-grade pag- 
ing system, and the receiving intensity detection results so 
are higher than a predetermined value such as, 50 (dB 
jim), are transferred. In addition to the channel frequen- 
cies and the signal intensities, the detected frame No, 
the SSID (LID) and NID, the absence or presence of 
overlaps, and the frame offset number are stored. ss 

FIG. 4 shows the configuration of memory areas of 
the ID-ROM 64. The ID-ROM 64 comprises an address 
memory ADM in which the frame No. data, the address 



data, etc. for specifying the paging to this receiver are 
stored, and a channel memory CHM. 

The channel memory CHM is configured as shown 
in FIG. 5 and stores the channel No. and the channel 
frequencies in which the NID to be transmitted in the* 
respective areas which are able to receive a mufti -roam- 
ing service is set an area code, an area name (display 
contents), the area No. which is used when area regis- 
tration is performed, and the address of the NID in a 
state associating them with one another. For example, 
FIG. 5 shows the state in which the channel Nos. "4" to 
"6", the channel frequencies "F4 H to "F6", the area 
codes "A" to "C" , the area names "Kanagawa", "Tokyo" 
and "Chiba", the area Nos. "140", "130" and "120" and 
the NID address "NID1". The address of the NID has the 
common contents for the same paging service com- 
pany. 

The operation of the above-mentioned embodiment 
will be described. 

FIG. 7 shows the flow chart of the roaming process 
performed when the user is moving through service 
areas. The control thereof is all executed under the CPU 
63. 

At the beginning, when the receiving area setting 
mode is set by the manipulation of the key input unit 1 2, 
the first channel frequency F1 set in the receiving state 
setting area of the RAM 62 shown in FIG. 3 is set (step- 
A1), and, in the ordinary receiving state with the switch 
9 turned on, reception of the signal is established at the 
set frequency. By this reception, a bit rate signal with a 
fixed pulse width is detected, and the result as to 
whether the signal has been detected or not is stored in 
the corresponding channel frequency area of the receiv- 
ing state setting area of the RAM 62 (step A2). 

In the state in which the switch 9 is turned off to cut 
off the supply of the RSSI signal as the AGC signal to 
the RE unit (step A3), a signal of the channel frequency 
is received. The RSSI signal obtained from the signal 
intensity detection unit 7 at this time is digitalized by the 
A/D conversion unit 8 and stored, as information repre- 
sentative of the signal intensity at the channel, in the 
corresponding channel frequency area portion of the 
receiving state setting area of the RAM 62 (step A4). 

The switch 9 is turned on again to allow the supply 
of the RSSI signal as the AGC signal to the RF unit 2 
(step AS). After confirming that the scan of the other 
channel frequencies is yet to be made (step A6), the 
channel frequency received next is newly set (step A7). 
The flow returns to step A2 to carry out the processes 
starting from step A2. 

In this way, the processes at steps A2 to A7 are 
repeatedly executed, and, concerning all the channel 
frequencies, the absence or presence of the bit rate 
detection result and the signal intensity are stored in the 
receiving state setting area of the RAM 62. 

FIG. 8 shows the contents of the receiving state 
setting area of the RAM 62 in this state. Thereafter, if, at 
step A6, it is determined that the scan of all the fre- 
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quency channels has been completed, then the process 
of setting the channel frequency of which the bit rate 
detected is "OK" and the detected signal intensity is 
high, and at which a stable reception can be expected, 
is executed with reference to the receiving state setting 
area (step A8). Then, the processes shown in FIG. 7 are 
terminated. 

FIG. 9 and FIG. 10 show a series of operations 
relating to the process of setting the channel frequency 
with reference to the receiving state setting area. At the 
beginning, from the receiving state setting area of the 
RAM 62, those channel frequencies of which the bit rate 
detection results are "OK" are extracted (step B1). The 
channel frequencies of which the signal intensity detec- 
tion results are 50 [dB jim] or higher are selected, and 
the channel frequencies and the signal intensities are 
transferred to the list memory 65 (step B2). 

At the respective channel frequencies thus trans- 
ferred, signals are received until the synchronizing sig- 
nal portions each consisting of the first synchronizing 
portion S1, the frame information Fl, and the second 
synchronizing portion S2 shown in FIG. 26 can be 
detected. The frame No. stored in the frame information 
Fl is read out (step B3). The frame No. data thus read 
out are stored and set in the list memory 65 (step B4). 

FIG. 1 1 shows the contents thus set in the list mem- 
ory 65. Of the channel frequencies F4 - F6 thus stored, 
the channel frequency of which the arrival of the MID 
transmitted over in every 8 frames such as frame Nos. 

"0", "8", "16", "32° "120" seems to be nearest in 

reception time is set (step B5). 

In the calling method of this embodiment, i.e., high- 
grade paging service, the frame number "0" of cycle 
number "0" is synchronized at o'clock and the frame 
number F in which the NID is transmitted is expressed 
as follows: 

F= modulo 8 of (M + N + C) 

Here, M is a modulo 8 of an integer part of a divi- 
sion of channel frequency (kHz) by channel interval 
(kHz), N is a modulo 8 of the network address, and C is 
the cycle number. 

Therefore, the channel frequency in which the 
desired NID is received earliest can be detected among 
the searched frequencies based on the current time and 
the searched frequencies. If the searched frequencies 
contain a channel frequency having a frame offset, it is 
necessary to amend the frequency based on a time cor- 
responding to the offset before detecting the channel 
frequency. 

At this channel frequency, signal reception is 
started, and, after the synchronizing signal portion con- 
sisting of the first synchronizing portion S1, the frame 
information Fl, and the second synchronizing portion S2 
is searched for again (step B6), it is determined whether 
or not the synchronizing signal portion has been 
detected (step B7). If it is determined that the synchro- 



nizing signal portion has been detected, then it is deter- 
mined whether or not "1 " is set as the roaming network 
bit RNB in the frame information Fl in the detected syn- 
chronizing signal portion (step B8). 

s If it is determined that "1 " is set as the roaming net- 
work bit RNB, then it is determined that the multi-area 
roaming service is executed at this channel frequency, 
and it is further determined whether or not the transmit- 
ted frame is the NID transmitting frame based on the 

10 frame No. data (step B9). If it is determined that the 
transmitted frame is the NID transmitting frame, it is 
determined whether or not the NID could actually be 
detected from the address field AF (step B10). 

If it is determined that the NID could be detected, 

15 then, as information concerning the NID determined to 
be coincident, this NID, together with the SSID1 and 
SSID2 containing the LID extracted from the second to 
fourth code words of the block information Bl of the cor- 
responding frame, the absence or presence of overlaps, 

20 and the frame offset number, is stored in the corre- 
sponding channel frequency section of the fist memory 
65 (step B12). It is determined whether or not, the NID 
is registered in the channel memory CHM of the ID- 
ROM 64 shown in FiG. 5 (step B13). 

25 If it is determined that the NID is registered in the 
channel memory CHM of the ID-ROM 64, the area 
name corresponding to the channel are read out from 
the channel memory CHM and displayed in the display 
unit 11 (stepB14). 

30 FIG. 1 2 shows the state of display in the display unit 
11. Here, a signal is received in a very good receiving 
state at the channel frequency F4 (ch4); it is displayed 
that the channel frequency is that from the exchange at 
"Kanagawa" of the area No. ,, 140 , \ 

35 At step B15. depending on whether or not a deci- 
sion instruction is made by a key manipulation in the key 
input unit 12 in the state in which, in response to the 
message "Do you want to register?" displayed, "Y 
(YES)" put therebelow is displayed with an underline in 

40 FIG. 12, it is determined whether or not the decision of 
the channel has been detected (step BIS). If it is deter- 
mined that the decision has been detected, then the 
receiving channel is set so as to receive the signal at the 
channel frequency (step B1 6), with which the processes 

45 shown in FIG. 9 and FIG. 10 are terminated. While, on 
the other hand, the user transmits to the exchange sta- 
tion in this service area the service code of the multi- 
area roaming service, the password No. previously set 
through the exchange in the service area, and the area 

50 No. are transmitted from the nearest telephone termi- 
nal, thus completing the registration. 

tf, at the above-mentioned step B8, it is determined 
that the roaming network bit RNB "1" is not set in the 
frame information Fl, it is determined that the multi-area 

55 roaming service is not being executed at this channel 
frequency. At step B1 7, the data of the corresponding 
channel frequency is deleted from the list memory 65. 
If it is determined, at step B7, that no synchronizing 
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signal portion could be detected and if it is determined, 
at step B9, that the frame is not the NID transmitting 
frame, the flow returns to step 6, to carry out the proc- 
esses starting from the process of searching for the syn- 
chronizing signal portion at the channel frequency, 
again. 

It is determined, at step B10, that the NID could not 
be detected from the address field AF though the 
received frame is the NID transmitting frame, it is con- 
firmed that it is less than three times that the phenome- 
non that "the NID could not be detected though the 
frame received at the channel frequency is the NID 
transmitting frame" has occurred (step B1 1). Thereafter, 
the flow returns to step B6 for retry, thus carrying out the 
processes starting from the process of searching for the 
synchronizing signal portion again. 

If it is determined, at step B1 1, that the phenome- 
non that "the NID could not be detected though the 
frame received at the channel frequency is the NID 
transmitting frame" has occurred for the third time, then 
it is judged that the NID is not transmitted at the channel 
frequency, and the data of the channel frequency is 
deleted from the list memory 65 (step B17). 

If it is determined, at step B13, that the NID is not 
registered in the channel memory CHM of the ID-ROM 
64 or if, in response to the displayed massage "Do you 
want to register?", W N (NO)" given therebeneath is 
instructed, and thus, it is determined, at step B15, that 
the receiving channel has not been determined, the 
data of the channel frequency is likewise deleted from 
the list memory 65 at step B17. 

Thereafter, it is determined whether or not there is 
any other channel frequency of which the signal inten- 
sity detection result is higher than 50 [dB urn] (step 
B19). If there are some such channel frequencies, the 
channel frequency of the channel frequencies at which 
the arrival timing of the NID seems to be nearest is set 
(step B20), and then, the operation starting from step 6 
is executed again. 

:n this way, those other channel frequencies at 
which the arrival timing of the NID seems to be near are 
set and a similar process is performed. Eventually, the 
channel frequencies stored in the list memory 65 are 
deleted without setting the channel, and if it is deter- 
mined, at step B19, that any other channel frequency 
does not exist any more in the list memory 65 thus sub- 
jected to deletion, then the condition that "the signal 
intensity detection result is higher than 50 [dB pm] or 
higher" so far used is lowered in level of the condition 
"the signal intensity detection result is higher than 30 
[dB fim] or higher. Thereafter, it is determined, from the 
receiving state setting area of the RAM 62, whether or 
not there are channel frequencies of which the bit rate 
detection result is "OK" and the signal intensity detec- 
tion result is 30 [dB \xm] or higher (step B21). If it is 
determined that there is such a channel frequency, the 
channel frequency is selected, and the channel fre- 
quency and the signal intensity are transferred to the list 
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memory 65 (step B22). The flow returns to step B3 
again, so that reception processing is continued at the 
respective channel frequencies thus transferred until 
the synchronizing signal portion can be detected, the 

5 frame No. data stored in the respective frame informa- 
tion Fl are read out, and the frame No. data thus read 
out are stored and set in the corresponding channel fre- 
quency area of the list memory 65. 

After this, as in the case where the signal intensity 

10 detection result is higher than 50 [dB jim], search is 
made for those channel frequencies of which the NID 
can be detected in accordance with the list memory 65. 
If there is one, then the channel frequency is displayed 
in the display unit 11, and a decision instruction is 

15 detected. When the decision is detected, the receiving 
channel is set under the assumption that a signal is 
received at the channel frequency. 

If the NID could be detected but no decision instruc- 
tion was not detected, or if the NID could not be 

so detected three times successively, the candidates for 
the channel frequency corresponding are successively , 
deleted from the list memory 65. If it is determined that - 
any other channel frequency does not remain in the list 
memory 65, the hitherto used condition that "the signal , 

25 intensity detection result is 30 [dB jim] or higher" is low- ... 
ered to the lower-level condition that "the signal intensity 
detection result is lower than 30 [dB pan]. Thereafter, 
from the receiving state setting area of the RAM 62, it is ; 
determined whether or not there is a channel frequency 

30 of which the bit rate detection result is "OK" and the sig- 
nal intensity detection result is lower than 30 [dB pm] 
(step B23). If it is determined that there are some, the , 
channel frequency of which the bit rate detection result 
is "OK" is selected from the channel frequencies, and 

35 the channel frequency and the signal intensity thereof 
are transferred to the list memory 65 (step B24). Then, 
the flow returns to step B3 again, and thus, signal 
reception is continued at the respective transferred fre- 
quencies until the synchronizing signal portion can be 

40 detected. The frame No. data stored in each frame infor- 
mation Fl are read out, and the frame No. data are 
stored and set in the corresponding channel frequency 
area of the list memory 65. 

After this, as in the case where the signal intensity 

45 detection result is higher than 50 [dB jim] and as in the 
case where the signal intensity detection result is higher 
than 30 [dB n-m], those channel frequencies of which 
the NID is detectable are searched for in accordance 
with the contents of the list memory 65, so that, if there 
so is one, then it is displayed in the display unit 1 1 and then 
the decision instruction is detected. When the decision 
is detected, the receiving channel is set under the 
assumption that a signal can be received at the channel 
frequency. 

55 If the NID is detectable, but no decision instruction 
was not detected or if the NID could not be detected 
three times successively, the candidates for the channel 
frequency are deleted from the list memory 65; and, if it 
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is determined at step B19 that no other channel fre- 
quency exists any more in the list memory 65, then the 
flow proceeds to step 623 through step B21. In this 
case, since any channel frequency of which, in the 
lower-level conditions, the bit rate detection result which 
is "OK" does not exist in the receiving state setting area 
of the RAM 62, the user cannot receive the paging serv- 
ice at the channel frequencies of any signal intensity. 
Thus, it is determined that this paging receiver 100 is 
out of any service area, and a message to the effect that 
this paging receiver is outside the range of service 
areas is displayed on the display unit 1 1 (step B25). 
Then the processes shewn in FIG. 9 and FIG. 10 are 
terminated. 

As stated above, according to the first embodiment, 
the signal intensities at the respective channel frequen- 
cies are scanned beforehand, and it is determined step- 
wise whether or not a signal can be surely received at 
the channel frequency ranging from the channel fre- 
quency having the highest signal intensity to the chan- 
nel frequencies having lower signal intensities. 
Therefore, the length of time required for the receiving 
roaming process which has been one minute or longer 
in the conventional process can be substantially short- 
ened to about 18 seconds, and in turn, the feeling of 
uneasiness at the user is eliminated, and the period of 
time during which the user can receive no paging serv- 
ice can be shortened as much as possible; and even 
when the user moves from one service area to another, 
it is possible to quickly shift into a state ready for receiv- 
ing the paging service. 

Other embodiments of the receiver device accord- 
ing to the present invention will be described. The same 
portions as those of the first embodiment will be indi- 
cated in the same reference numerals and their detailed 
description will be omitted. 

Second Embodiment 

In the first embodiment, the bit rate detection and 
the signal intensity detection are performed with respect 
to all the 36 channels at the time of the roaming proc- 
ess, but it is possible to alter the embodiment in which 
the signal intensity detection is performed with respect 
to only those of the 36 channels of which the bit rate 
detection is "OK*. 

The second embodiment in which the present 
invention is applied to a paging receiver 100 will now be 
described. 

As for the state of the paging receiver 1 00 in a cer- 
tain service area, it is to be understood that, in the sec- 
ond embodiment, the paging receiver 1 00 is in the same 
state as in the case shown in FIG. 1 , and, as for the con- 
stitution of the paging receiver 1 00, it is the same as that 
shown in FIGS. 2 to 6, so that the same component por- 
tions are referenced by the same reference numerals, 
whereby the repetition of the description thereof is omit- 
ted. 
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In the case of the processing described in connec- 
tion with FIG. 7, merely the result, "OKTNG". of 
whether or not the detection of the bit rates could be 
made is stored in the receiving state setting area of the 

5 RAM 62. However, in this embodiment, a processing in 
which "whether or not the detected bit rate is the value 
desired by this receiver 100" is taken into consideration 
is carried out. 

FIG. 13 shows the roaming process according to 

10 the second embodiment. At the beginning at which, by 
the manipulation of the key input unit 12, the receiving 
area setting mode is set, the first channel frequency F1 
which is set in the receiving state setting area of the 
RAM 62 is set (step A1 1). In the ordinary receiving state 

75 in which the switch 9 is turned on, the synchronization at 
the set channel frequency is executed, a bit rate signal 
with a fixed pulse width is detected, and the detection 
result is stored in the part, corresponding to the particu- 
lar channel frequency, of the receiving state setting area 

20 of the RAM 62 (step A12). 

Subsequently, it is determined whether or not the 
detected bit rate signal has the value desired by the 
receiver 100, that is, the bit rate used in the high-grade 
radio paging system (step A13). Only if it is determined 

25 that the detected bit rate has the desired value, the 
switch 9 is turned off to cut off the supply of the RSSI 
signal as AGC signal to the RF unit 2 (step A14). A sig- 
nal is received at the same channel frequency, in which 
the RSSI signal obtained from the signal intensity detec- 

30 tion unit 7 is digitalized by the A/D conversion unit 8 and 
stored in the part, corresponding to the channel fre- 
quency, of the receiving state setting area of the RAM 
62 as information representative of the signal intensity 
of the channel frequency (step A15). 

35 Thereafter, the switch 9 is again turned on to supply 
the RSSI signal as AGC signal to the RF unit 2 (step 
A16). After it is confirmed that other channel frequen- 
cies to be scanned are left (step A1 7}, the next channel 
frequency is newly set (step A18), and then, the flow 

40 returns to the process at step A1 2. 

If it is determined at step A13 that the detected bit 
rate signal is not the value desired by the receiver 100, 
the flow proceeds to step A18, omitting processes at 
steps A14to A17. 

45 The processes at steps A1 2 to A1 8 are thus repeat- 
edly executed, and the values of the detected bit rate 
signals and the detected signal intensities with refer- 
ence to all the channel frequencies are stored in the 
receiving state setting area of the RAM 62. Thereafter, if 

so it is determined, at step A1 7, that the scan of all the 
channel frequencies has been completed, then the 
process of setting the channel frequency at which the 
signal intensity is high and stable reception can be per- 
formed at the desired bit rate is executed (step A19). 

55 Then, the process shown in FIG. 13 is completed. 

The channel frequency setting process is the same 
as that described in connection with FIGS. 9 and 10, 
and therefore, the description thereof is omitted. 
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In this way, it is not that merely the result relating to 
the absence or presence of a bit rate detection is stored 
in the receiving state setting area of the RAM 62, but the 
operation processing is performed as the detection 
result in which "whether or not the detected bit rate is 
the value desired by this receiver 1 00" is taken into con- 
sideration, whereby it becomes possible to surely 
receive a paging service at the channel frequency cor- 
responding to the desired bit rate. 

The second embodiment may be modified in which 
the roaming process is executed in such a manner that, 
after the detection of the signal intensities at all the 36 
channel frequencies is executed, only those channel 
frequencies of which the signals can be surely received, 
that is, the signal intensities thereof are higher than a 
predetermined value are selected to perform the bit rate 
detection thereof. 

Third Embodiment 

A third embodiment in which the present invention 
is applied to a paging receiver 100 utilizing the paging 
service based on a high-grade radio paging system will 
be described. 

FIG. 1 4 shows a service area B in which the paging 
receiver 1 00 is located at present and the service areas 
A. C, D and E which are located adjacent to the service 
area 6 and in which the same NID which can reach the 
paging receiver 100, that is, the NID1 is transmitted, 
wherein the channel frequencies at which the NID and 
LID are transmitted are also shown. For instance, in the 
area A, the channel frequency at which the NID1 is 
transmitted is F4, and the channel frequencies at which 
the LID1 is transmitted are F1 and F4; in the area B, the 
channel frequency at which the NID1 is transmitted is 
F5 and the channel frequencies at which the LID3 is 
transmitted are F2 and F5. The paging receiver 100 per- 
forms the process for setting the channel frequency of a 
service area, of the areas shown, where signal recep- 
tion is possible. 

The constitution of the paging receiver 100 is the 
same as that shown in FIGS. 2 to 4 and FIG. 6, so that 
the same component portions are referenced by the 
same reference numerals and symbols, whereby the 
repetition of the description thereof is omitted. 

FIG. 15 shows a table stored in the channel mem- 
ory CHM of the ID-ROM 64, which is used when the 
user receives the multi-roaming sen/ice using the NID 
and LID Here, in this case, by the NID, the respective 
service areas are designated, and by the LID, the 
respective service areas are divided into smaller por- 
tions. 

In the table, the channel No., the channel fre- 
quency, the local channel ID (LID), the network ID 
(NID). the area code, the area name (the display con- 
tents), and area No. used at the time of making an area 
registration are stored in a manner associating them 
with one another. The user of the paging receiver 100 



can receive the services of ten divided service areas by 
setting channel frequencies F1 - F8 in five service areas 

Next, the operation of the above-mentioned embod- 
5 iment will be described below. 

The flow of the whole roaming process carried out 
under the control of the CPU 63 when the user is mov- 
ing through service areas is the same as that described 
in connection with FIG. 7, and thus, the illustration and 
10 description thereof are omitted. 

FIG. 16 shows the results relating to the absence or 
presence of the bit rate detection and the signal intensi- 
ties which are stored in the receiving state setting area 
of the RAM 62, with reference to all the channels such 
75 as, 36 channels. 

After the storage into the receiving state setting 
area of the RAM 62 is completed as shown in FIG. 16, 
the process of setting the channel frequency which can 
assure a stable reception is executed in accordance 
so with the bit rate detection result and the magnitudes of 
the signal intensities detected with reference to the 
receiving state setting area of the RAM 62. 

FIGS. 18 and 19 show a series of operations relat- 
ing to the channel frequency setting process performed 
25 with reference to the receiving state setting area. A por- 
tion of this process is the same as the process 
described above in connection with FIGS. 9 and 10, so 
that the same portions as those shown in FIGS. 9 and 
10 are not shown here but, by using the same step num- 
30 bers, they will be described. 

At the beginning, those channel frequencies of 
which the bit rate detection results are "OK" are 
extracted from the receiving state setting area of the 
RAM 62 (step B1). Those of which the signal intensity 
35 detection results are higher than 50 [dB jim] are 
selected, and these channel frequencies and the signal 
intensities are transferred to the list memory 65 (step 
B2). At the respective channel frequencies thus trans- 
ferred, a signal is continuously received until the syn- 
40 chronizing signal portion consisting of the first 
synchronizing portion S1 , the frame information Fl and 
the second synchronizing portion S2 can be detected; 
and the frame No. data stored in this frame information 
Fl is read out (step B3). The frame No. data thus read 
45 out is stored and set in the list memory 65 (step B4). 

FIG. 17 shows the contents set in the list memory 
65 in this case. Of the channel frequencies F2 f F5 and 
F6 thus stored, the channel frequency - such as, the 
channel frequency "F6" of the frame No. data 7 - of 
so which the arrival timing of the NID transmitted in every 8 

frames such as. frame Nos. "0". tt 8". "16\ "32" "120" 

seems to be nearest, is set (step B5). 

Then, at this channel frequency, signal reception is 
started, and, after the synchronizing signal portion con- 
55 sisting of the first synchronizing portion S1 , the frame 
information Fl, and the second synchronizing portion S2 
is searched for (at step B6), it is determined whether the 
synchronizing signal portion could be detected (step 
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B7). ff it is determined that the synchronizing signal por- 
tion could be detected, then it is determined whether or 
not "1" is set as the roaming network bit RNB in the 
frame information F! in the synchronizing signal portion 
thus detected (step B8). 

If it is determined that "1 " is set as the roaming net- 
work bit RNB, then it is determined that the mufti-area 
roaming service is being provided at the channel fre- 
quency, the block information Bl in this frame is read in 
(step B31). Of the block information Bl thus read in, the 
SSI01 set in the second to the fourth code words is read 
in (step B32). Thereafter, the UD is extracted therefrom 
(step B33). 

Thereafter, from the frame No. data of the frame, it 
is determined whether or not the frame is the NID trans- 
mitting frame which appears every 8 frames (step B34), 
and, only if it is determined that the frame is the NID 
transmitting frame, it is determined whether or not the 
NID could be detected from the address field AF actu- 
ally (step 35). 

If it is determined that the NID could be detected, 
then the thus detected NID is read in (step B36). There- 
after, the information relating to the NID, that is, the 
absence or presence of the overlap of the NID on the 
SSID1 and SSID2 including the LID extracted, and the 
frame offset number are stored, together with the NID 
thus detected, in the corresponding channel frequency 
section of the list memory 65 (step B37). Thereafter, it is 
determined whether or not the NID and the LID are 
respectively registered in the channel memory CHM of 
the ID-ROM 64 shown in FIG. 15 (step B38). 

If it is determined that the corresponding NID and 
LID are both registered in the channel memory CHM of 
the ID-ROM 64, the display contents corresponding to 
the NID and LID are read out from the channel memory 
CHM and displayed in the display unit 1 1 (step B39). 

FIG. 20 shows the state in which, after it is deter- 
mined, at step B35, that the N1D1 could be detected as 
the NID, the thus detected NIDI is read in at step B36, 
and further, at step B37, the information relating to the 
NID1, that is, the information relating to the absence or 
presence of any overlap of the NID1 on the SSID1 and 
SSID2 including the LID4 already detected and the 
frame offset number "0" are stored, together with the 
detected NID1 , in the corresponding channel frequency 
section of the list memory 65. 

In this case, it is determined, at step B38, that the 
NID1 and LID4 are both registered in the channel mem- 
ory CHM of the ID-ROM 64 shown in FIG. 15, and, at 
step B39, the display contents corresponding to the 
NID1 and the LID4 are read out from the channel mem- 
ory CHM and displayed in the display unit 1 1 . 

FIG. 23 shows the displayed state of the display 

unit 1 1 in this case, wherein a signal is received at the 

channel frequency F6 (ch6) in a very good receiving 

state, and the channel frequency is supplied from the 

exchange at "Chiba (Eastern Area)" of the area No. 
"120". 



Depending on whether or not the decision instruc- 
tion is made by a key manipulation in the input unit 12 in 
the state in which, as shown, in response to the mes- 
sage "Do you want to register?", "Y (YES)" given there- 

5 beneath is cursor-indicated as shown by an underline, it 
is determined whether or not the decision of the channel 
was detected (step B40). If it is determined that the 
decision was detected, the receiving channel is set 
under the assumption that a signal is received at this 

70 channel frequency (step B1 6). The processes shown in 
FIG. 18 and FIG. 19 are completed, while on the other 
hand, the user transmits through the nearest telephone 
set the service code of the multi-area roaming service, 
the password number previously determined through 

75 the exchange in this service area, and the area No. to 
the exchange in the service area, whereby the registra- 
tion of the service area is completed. 

If it is determined, at step B34, that the correspond- 
ing frame is not the NID transmitting frame, the flow 

so returns to step B6. performing the process starting from 
the search for the synchronizing signal portion at the 
channel frequency again. 

ff it is determined, at step B35, that the NID could 
not be detected from the address field AF though the 

25 received frame is the NID transmitting frame, it is con- 
firmed that the phenomenon that "the NID could not be 
detected though the frame received at the channel fre- 
quency is the NID transmitting frame" has not yet been 
repeatedly caused three times including the preceding 

30 similar process (step B41). Thereafter, the flow returns 
to step B6 for retry, whereby the operation starting from 
the search for the synchronizing signal portion at the 
channel frequency is carried out again. 

If it is determined, at step 41 , that the phenomenon 

35 that the NID could not be detected though the received 
frame is the NID transmitting frame" has been caused 
for the third time, the information other than the NID, that 
is, the absence or presence of overlap thereof on the 
SSID1 and SSID2 including the LID, and the frame off- 

40 set number are stored in the corresponding channel fre- 
quency section of the list memory 65 (step B42). 
Thereafter, the flow proceeds to step B18 as in the case 
where it is determined, at step B38, that the corre- 
sponding NID and LID are not registered together in the 

45 channel memory CHM of the ID-ROM 64. 

It is determined, at step B40, that, in response to 
the display in the display unit 11 ( "N (NO)" is instructed, 
and thus, it is determined that the detection of the can- 
cellation of the receiving channel decision has been 

so made, it is determined, with reference to the list memory 
65, whether or not there are any other channel frequen- 
cies which are not received (steps B43 and B44). If 
there are other channel frequencies, the channel fre- 
quency of the channel frequencies of which the arrival 

55 timing of the NID seems to be nearest such as, the 
channel frequency "F5" of the frame data No "30" is set 
(step B45). Thereafter, signal reception is started at the 
channel frequency, and search is made for the synchro- 
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nizing signal portion consisting of the first synchronizing 
portion S1, the frame information Fl, and the second 
synchronizing portion S2 (step B46). Thereafter, it is 
determined whether or not the synchronizing signal por- 
tion could be detected (step B47). If it is determined that 
the synchronizing signal portion could be detected, then 
it is determined whether or not "1" is set as the roaming 
network bit RNB in the frame information Fl in the 
detected synchronizing signal portion (step B46). 

It is determined that the multi-area roaming service 
is not executed at the channel frequency if "1 " is not set 
as the roaming network bit RNB. The data on the chan- 
nel frequency is deleted from the list memory 65 at step 
B58. If the synchronizing signal portion is not detected, 
the signal reception at the channel frequency is contin- 
ued until the synchronizing signal portion is detected. If 
the synchronizing signal portion is detected, and if it is 
determined that "1" is set as the roaming network bit 
RNB of the frame information Fl of the synchronizing 
signal portion, then the block information Bl of the frame 
is read in (step B49). The SSID1 set in the block infor- 
mation Bl thus read in is read in (step B50), and the LID 
is extracted therefrom (step B51). 

In this case, the LID extracted in the reception at the 
channel frequency "F5" is "L1D3", so that, with the thus 
extracted "LID3", the list memory 65 is referred to (step 
B52), and it is determined whether or not there is a 
channel frequency having the LID identical with the 
extracted LID (step B53). 

The LiD stored in the list memory 65 is only the 
"LID4" of the channel frequency "F6" as shown in FIG. 
20 and therefore it is determined that the LID is not iden- 
tical with the "LID3", and the flow returns to step B34 
again. 

If it is determined, at step B34, that this frame is the 
NID transmitting frame, then the flow proceeds to step 
B35, where it is determined whether or not the NID 
could be detected from the address field AF. If it is deter- 
mined that the NID could be detected, then the detected 
NID, that is. the "NIDI" is read in at step B36. At step 
B37, the information relating to the NID, that is, the 
absence or presence of an overlap thereof on the 
SSID1 and SSID2 including the LID, and the frame off- 
set number are stored, together with the detected NID, 
in the corresponding channel frequency "F5" section of 
the list memory 65. At step B38 t it is confirmed by refer- 
ring to the channel memory CHM of the ID-ROM 64 that 
the "NID1 " and "LID3" are both registered in the channel 
memory CHM of the ID-ROM 64 shown in FIG. 15. At 
step B39, the display contents corresponding to the 
"NID1" and "LIDS" are read out from the same channel 
memory CHM and displayed in the display unit 1 1 . 

FIG. 21 shows the state in which the information 
relating to the NID1 obtained at the channel frequency 
"F5" at step B37, that is. the respective information on 
the absence of any overlap thereof on the SSID1 and 
SSID2 containing the LID3. and the frame offset 
number "0" are stored, together with the NID1 detected. 



in the section of the corresponding channel frequency 
F5 section of the list memory 65. 

In this case, at step B38, it is determined that the 
NID1 and LID3 are both registered in the channel mem- 

5 ory CHM of the ID-ROM 64 shown in FIG. 15. and, at 
step B39, the display contents corresponding to the 
NID1 and LID3 are read out from the channel memory 
CHM and displayed in the display unit 1 1 . 

FIG. 24 shows the state displayed in the display unit 

10 1 1 in this case, wherein it is shown that the reception at 
the channel frequency F5 (ch5) is established in a very 
good receiving state; and the channel frequency is sup- 
plied from the exchange at "Tokyo" of the area No. 
"130". 

is Depending on whether or not a decision instruction 
is made by a key manipulation in the key input unit 12 at 
step B40 in the state in which, as shown, in response to 
the massage "Do you want to register?", the "Y (YES)" 
given therebeneath is cursor-indicated as shown by an 

so underline, it is determined whether or not the decision of 
the channel was detected. If it is determined that the 
decision was detected, the receiving channel is set 
under the assumption that a signal can be received at 
the channel frequency (step B16). The processes 

25 shown in FIG. 18 and FIG. 19 are terminated, while on 
the other hand, the user transmits by the nearest tele- 
phone set to the exchange in the service area corre- 
sponding the service code of the multi-area roaming 
service, the password number previously determined 

30 through the exchange in the service area, and the area 
No. 

If, at step 40, "N (NO)" is instructed in response to 
the display on the display unit 11. and it is determined 
that the cancellation of the decision on the receiving 

35 channel was detected, it is determined, by referring to 
the list memory 65, whether or not there are any other 
channel frequencies which are not received yet (steps 
B43 and B44). If there are some, the channel frequency 
of the channel frequencies of which the arrival timing of 

40 the NID seems to be nearest, such as, the channel fre- 
quency "F2" of the frame No. data "10" is set at step 
B45. Thereafter, signal reception is started, at step B46, 
at the channel frequency, and search is made for the 
synchronizing signal portion consisting of the first syn- 

45 chronizing portion S1 , the frame information Fl, and the 
second synchronizing portion S2 again. At step B47, it 
is determined whether or not the synchronizing signal 
portion could be detected; and if it is determined that 
the synchronizing signal portion could be detected, then 

so it is determined, at step B48, whether or not "1 " is set as 
the roaming network bit RNB in the frame information Fl 
in the synchronizing signal portion detected. 

If "1 " is not set to the roaming network bit RNB, it is 
determined that, at the channel frequency, the mutti- 

55 area roaming service is not executed, and. at step B58, 
the data of the channel frequency is deleted form the list 
memory 65. If the synchronizing signal portion is not 
detected, the signal reception at the channel frequency 
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is continued until the synchronizing signal portion is 
detected. If the synchronizing signal portion is detected, 
and it is determined that "1" is set in the roaming net- 
work bit RNB of the frame information F1 of this syn- 
chronizing signal portion, then the flow proceeds to step 
B49. At step B48, the block information Bt in the frame 
is read in, and at succeeding step B50, the SSID1 set in 
the block information Bl read in is read in. At step B51, 
the LID is extracted therefrom. 

In this case, the LID extracted at the reception of 
the channel frequency "F2" is the "LIDS", and thus, at 
step B53, reference is made to the list memory 65 with 
the thus extracted "LID3" to decide whether or not there 
are channel frequencies having the LID identical with 
this extracted LID (step B53). 

Here, the LID stored in the list memory 65 is the 
"LID3" of the channel frequency "F5" and the "LID4" of 
the channel frequency "F6", so that it is determined that 
there are identical ones. Then, it is determined whether 
or not the NID is stored corresponding to the channel 
frequency "F5" having the same "LID3" (step B54). 

The "NIDI" is stored corresponding to the channel 
frequency "F5", so that decision is made on this. The 
information concerning the "LID3" which has already 
determined to be identical is stored, together with other 
information excepting the NID, that is. the absence or 
presence of an overlap and the frame offset information, 
in the section of the channel frequency "F2" under 
reception at present of the list memory 65 (stop B55). 
Thereafter, from the channel memory CHM of the ID- 
ROM 64, the display contents corresponding to the "No 
NID" and "LID3" are read out and displayed in the dis- 
play unit 11. 

FIG. 22 shows the information concerning the UD3 
obtained at the channel frequency "F2" at step B55, that 
is, the respective information relating to the absence or 
presence of an overlap thereof on the SS1D1 and SSID2 
containing the LID3 and the frame offset number "0" are 
stored together with the information of "No NID" in the 
corresponding channel frequency F2 section of the list 
memory 65. 

In this case, at step B56, the display contents corre- 
sponding to the "No NID" and the "LID3" are read out 
from the channel memory CHM and displayed in the 
display unit 1 1 . 

FIG. 25 shows the display contents of the display 
unit 1 1 at this case; here, it is shown that the signal can 
be received in every good receiving state at the channel 
frequency F2 (ch2), and the channel frequency is sup- 
plied from the exchange at "Tama" in the area No. "131". 

Depending on whether a decision instruction is 
made or not by a key manipulation of the key input unit 
1 2 in the state in which, in response to the massage "Do 
you want to register?", the "Y (YES)" put therebeneath 
is cursor-indicated as shown by an underline, it is deter- 
mined whether or not the decision on the receiving 
channel has been detected (step B57). It is determined 
that the decision has been detected, the flow proceeds 



to step B16 to set the receiving channel under the 
assumption that the signal is received at the channel 
frequency. The processes shown in FIG. 18 and FIG. 19 
are completed, while, on the other hand, the user trans- 

5 mrts by the nearest telephone set the service code of 
the multi-area roaming service, the password number 
previously determined through the exchange in the 
service area corresponding, and the area No. to the 
exchange in the service area, whereby the service area 

10 registration is completed. 

If, at step B57, the "N(NO)" is instructed in 
response to the display in the display unit 1 1 , and it is 
determined that the cancellation of the decision on the 
receiving channel has been detected, the flow returns to 

15 step B43, where the list memory 65 is referred to, and 
then, at step B44, it is determined whether or not there 
are any other channel frequencies which are not 
received. 

If there are some, the flow proceeds to the process 

so at step B45 again, or if there is none, the operation pro- 
ceeds to step B21 and the following steps in order to 
lower the condition level for the candidates to be regis- 
tered in the list memory 65. 

If it is determined, at step B54, that the NID is not 

25 stored corresponding to the other channel frequencies 
which have the same LID, the flow returns to step B34 
as in the case where it is determined, at step B53, that, 
in the list memory 65, there is no other channel fre- 
quency having the LID identical with the LID extracted at 

30 step B53. 

In this way, it is possible to set the channel fre- 
quency, without the necessity of waiting tor the recep- 
tion of the NID transmitting frame, only by discriminating 
between the coincidence or non-coincidence of the LID; 

35 and therefore, the length of time required for the roam- 
ing process which was about 18 seconds tor instance in 
the above-mentioned first embodiment, can be more 
substantially reduced to about 2 seconds; and, in turn, 
the feeling of uneasiness of the user is eliminated, and 

40 the length of time during which the user can receive no 
paging service can be reduced to an almost negligible 
value, whereby, even while the user is moving through 
service areas, the receiver can quickly shift into a state 
ready for the reception of the paging service. 

45 As described above, according to the invention, the 
speed at which the change of the receiving channel and 
the registration process are performed when the user is 
moving across service areas can be enhanced to elimi- 
nate the feeling of uneasiness of the user and to reduce 

so as much as possible the length of time during which the 
user can receive no paging service. 

If the frequencies of a plurality of bit rates are set, 
the bit rate corresponding to the corresponding channel 
can be detected, and the roaming process can be exe- 

55 cuted. 

The roaming process is executed, starting from the 
channel having the largest signal intensity, in accord- 
ance with the contents stored, whereby the speed at 
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which the roaming process is executed can be 
enhanced. 

The channel information detection is carried out, 
starting from the channel information which seems to be 
able to be received earliest, so that the length of time 
required until the receiving channel is set can be more 
substantially shortened. 

If it is determined that the second channel informa- 
tion (LID) is identical with the second channel informa- 
tion stored together with the first channel information, it 
is indicated whether or not the second channel informa- 
tion is the channel information of the desired channel, 
and if it is indicated that the second channel information 
is the channel information of the desired channel, the 
channel in which the second channel information is con- 
tained is set as the receiving channel; and therefore, the 
channel information of the desired channel can be set 
by associating the channel with the second channel 
information which can receive earlier than the first chan- 
nel information (NID), so that the length of time required 
for performing the change of the receiving channel and 
the registration process when the user is moving across 
service areas can be further shortened. 

The information of the channel which is able to be 
roamed, that is, information indicative of the effective 
service area at the particular point of time can be dis- 
played. 

The speed at which the change of the receiving 
channel and the registration process are carried out 
when the user is moving across service areas can be 
enhanced to eliminate the feeling of uneasiness of the 
user; and the length of time during which the user can 
receive no paging service can be shortened as much as 
possible. 

The speed at which the change of the receiving 
channel and the registration process are carried out 
when the user is moving across service areas is 
enhanced to eliminate the feeling of uneasiness of the 
user; and the length of time during which the user can 
receive no paging service is shortened as much as pos- 
sible. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the present 
invention in its broader aspects is not limited to the spe- j 
cific details, representative devices, and illustrated 
examples shown and described herein. Accordingly, 
various modifications may be made without departing 
from the spirit or scope of the general inventive concept 
as defined by the appended claims and their equiva- 
lents. For example, according to the first to third embod- 
iments, the bit rate detection and the signal intensity 
detection are performed with respect to all the paging 
channels, but it is possible to detect only for the channel 
frequencies stored in the channel memory CHM. In this 
case, all the data items stored in the channel memory 
CHM of the list memory 65, i.e., the channel frequen- 
cies, the LID and the NID are read out and stored in the 
list memory 65. The bit rate detection and the signal 



intensity detection are performed with respect to the 
channel frequencies stored in the list memory 65. The 
detection results are stored in the columns of detection 
frame Nos. and signal intensities. According to this 

5 modification, it is not necessary to provide the receiving 
state setting area in the RAM 32. Further, it is possible 
to determine whether or not the NID and the LID 
detected during the detecting process are the same as 
those stored in the channel memory CHM based on 

10 only the data stored in the list memory 65. 

Further, according to the first to third embodiments, 
the frequency of the channel received is merely set as 
the receiving channel if the registration is instructed in 
reply to the inquiry message "Do you want to register?** 

is which is displayed when the detected NID and the 
detected LID are the same as those stored in the chan- 
nel memory CHM. It is possible to output data used for 
registering the roaming service to the paging service 
center, e.g., the service code of the roaming service, the 

20 calling number of the own device, the password and the 
area number. The output means includes a modem, a 
DTMF tone generator, an Ir signal generator and a wire- 
less signal generator. If the modem or Ir signal genera- 
tor are used as the output means, a telephone set used 

25 is required to have a function corresponding to the 
modem or Ir signal generator. 

Moreover, the first to third embodiments are 
described in connection with the case where the 
present invention is applied to paging receivers utilizing 

30 the paging services on the high-grade radio paging sys- 
tem, however it is a matter of course that the present 
invention is not limited only to such embodiments but 
can be applied to other receiver devices. 

35 Claims 

1. A receiver device capable of changing a receiving 
channel, characterized by comprising: 

40 receiving means (2) for receiving a plurality of 

channel signals; 

setting means (12, 63) for setting a change 
mode in which receiving channels of said 
receiving means are changed; 

45 channel detection means (61) which, when the 

change mode is set by said setting means, suc- 
cessively scans the receiving channels of said 
receiving means to detect candidate channels 
in which a signal bit rate is a desired bit rate; 

so memory means (62) for storing the candidate 

channels detected by said channel detection 
means; 

channel information detection means (10, 63) 
which selects some of the candidate channels 
55 stored in said memory means based on a pre- 

determined priority and detects channel infor- 
mation included in a received signal of the 
selected channels; and 
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received channel setting means (12, 62) which, 
when the channel information detected by said 
channel information detection means is chan- 
nel information of a desired channel, sets the 
channel including the channel information of 
the desired channel as the received channel. 

The receiver device according to claim 1 f character- 
ized by further comprising: 

signal intensity detection means (7, 8, 63) for 
detecting signal intensities of the channels, and 
characterized in that said received channel set- 
ting means sets the received channel in con- 
sideration with the detected signal intensities. 



channel information is the channel information 
of the desired channel; and 
control means (63) which, if it is instructed, by 
the instruction means, that the second channel 
5 information is the channel information of the 

desired channel, controls the received channel 
setting means so as to set, as the received 
channel, the channel in which the second 
channel information is contained. 

10 

6. The receiver device according to one of claims 1 to 
5, characterized by further comprising display 
means (11) for displaying the channel information 
detected by said channel information detection 
is means. 



The receiver device according to claim 2, character- 
ized in that said memory means stores the channel 
information detected by the channel information 
detection means and the signal intensities detected . 20 s 
by said signal intensity detection means in associa- 
tion with each other. 

The receiver device according to one of claims 1 to 
3, characterized in that the channel information is 25 
transmitted at a predetermined interval, which fur- 
ther comprises means (63) for detecting which 
channel transmits the channel information earliest, 
and said channel information detection means sets 
a channel in which the channel information is 36 
detected based on the detection result of said 
detecting means. 

The receiver device according to one of claims 1 to 
3. characterized in that the channel information 35 
includes a first channel information (NID) which is 
transmitted at a predetermined frame interval and a 
second channel information (LID) is transmitted in 
every frame, and which further comprises: 

■40 

channel information memory means (65) for 
storing the first channel information and the 
second channel information, which are 
detected by said channel information detection 
means, by associating the first and second 45 
channel information with the channels; 
determining means (63) which, when the sec- 
ond channel information is detected by said 
channel information detection means, deter- 
mines whether or not the second channel infer- so 
mation is identical with the second channel 
information stored together with the first chan- 
nel information in the channel information 
memory means; 

instruction means (12) which, if it is determined 55 
by said determining means that the second 
channel information are identical with each 
other, instructs whether or not the second 



7. A receiving channel setting method characterized 
by comprising the following steps of: 

scanning a plurality of frequency signals and 
storing a plurality of predetermined bit rate fre- 
quency signals as receivable signals; 
selecting, from among the plurality of signals 
stored at the scanning and storing step, signals 
based on a predetermined order to demodulate 
the selected signals and detecting channel 
information in the demodulated signals; and 
setting, when the channel information detected 
by the selecting and detecting step is desired 
channel information, the frequency of the sig- 
nal including the channel information of the 
desired channel as the received channel. 

8. The method according to claim 7, characterized in 
that said predetermined order is a descending 
order of the signal intensities. 

9. The method according to claim 7, characterized in 
that said predetermined order is an order in which 
the channel transmitting the channel information 
earliest has a higher priority. 
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(54) Receiver device and receiving channel setting method 



(57) Receiver device in which the receiving channel 
can be changed over to another, comprises an RF unit 
(2) which receives a plurality of channel frequency sig- 
nals, a frequency conversion unit (3). an intermediate 
frequency amplifier (4) and an FM detection unit (5), a 
signal intensity detection unit (7) which, when the mode 
for setting the receiving channel is set, scans the chan- 
nel frequencies to detect the signal intensities of the 
received signals in the respective channels and an A/D 
converter (8). a RAM (62) which successively stores 
therein the signal intensities in the respective channels, 
and a CPU (63) which sets the receiving channels on 



the basis of the signal intensities stored, detects the 
channel information contained in the received signals, 
and sets, when the detected channel information is the 
channel information of the desired channel, the channel 
of the channel information as the receiving channel for 
ordinary communications. Thus, the speed at which the 
change of the receiving channel and the registration 
process are established when the user is moving across 
service areas is enhanced to eliminate the feeling of 
uneasiness of the user and to shorten the length of time 
during which the user can receive no paging service. 
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